Respiratory illness is common in childhood but its long-term effects are not easy to prove and only recently has epidemiological research shown a relationship to exist between the occurrence of pneumonia or bronchitis in early childhood and impaired lung function in later life (Bland et al., 1974) , and also between respiratory illnesses in childhood and increased respiratory disease in adult life (Colley et al., 1973) . Among other environmental factors, housing conditions have been suggested as contributory to the development of respiratory disease in children (Holland et al., 1969) .
The present study arose from an invitation from the local authority to study the health of children living on a recently constructed council estate with district central heating (Area A). The opportunity was therefore taken to compare the prevalence of respiratory disease in children living on this estate with that of children living in two other nearby areas of housing: a comparable, modem council estate heated by open coal fires (Area B); and a third area of traditional valley housing built in the late nineteenth century, also predominantly heated by open coal fires (Area C). South Wales appeared to be a pertinent site for the study since, in a study conducted in several areas of England and Wales (Colley and Reid, 1970) , South Wales emerged with an unexplained excess prevalence of bronchitis in both adults and children.
The working hypothesis of the study was that respiratory illness would be less common among children living on the council estate with central heating (Area A), who, it was believed, had the benefit of an optimal domestic environment, than among children living in the other areas of housing (Areas B and C).
Methods
All study areas are sited within areas where coalmining was once the major source of employment, but most of the working population is now predominantly employed in other manual occupations. Area A, the modern council estate with district central heating, is situated in an elevated exposed position at 1300 feet (396 m) between two valleys; the first tenants came to the estate in 1968. Area B, a smaller council estate situated 15 miles south, at 1000 feet (305 m), was selected for comparison; the estate was first occupied in 1964. The third area, Area C, traditional housing, is close to the first estate; the dwellings situated on both sides of the valley are on average 800 feet (244 m) above sea level; they are predominantly privately owned or rented from the National Coal Board.
A private census was undertaken in each area to select all houses containing children under the age of 11 years resident at the same address during the previous 12 months; the sample for the main study consisted of a random sample of these houses in each area.
Parents (Cotes, 1975 same address for at least three years in all areas. Table 3 shows that mothers in the traditional valley housing reported a greater proportion of their children free of colds and sore throats during the previous 12 months than did mothers in the two council estates; the largest proportion who were stated to have suffered from colds came from the modern council estate with central heating. The frequency of colds and sore throats in affected children was also greater in the council estates.
Mothers were also asked about the number of treatments for respiratory illness prescribed by general practitioners for their children during the previous 12 months; the proportion of all younger siblings in families with two or more children who had received treatment in the previous 12 months was also calculated. Table 4 shows that there were no marked differences between the study areas.
Each mother was asked whether her child had had pneumonia or severe bronchitis in its life and if so, at what age. Only chest infections that had been treated by a doctor and which had caused illness for at least three days were included. In order to compare areas, only those children who were living in each area at each age of life were considered; Table 5 shows that there were no marked differences between the areas.
Children who had had their lung function tested were representative of the whole sample of children aged 11 years or less resident in each area; the median periods of residence of their families were six years (council estate with central heating), (Colley et al., 1974) ; the presence of respiratory disease in siblings of school age may also be pertinent (Leeder et al., 1976) .
In a large study in Sheffield, Lunn et al. (1967) found that the lung function of children in only (Table 2) ; but some social class differences clearly exist between the inhabitants of the council estates and those of the traditional valley housing. Others (Hollingsworth and Reynolds, 1975) have noted and discussed such differences in the same valley region. The proportion of children with a history of respiratory disease was similar in each area. Although the validity of historical data has been questioned (Hamman et al., 1975) , in the current study data were obtained by personal interview with each mother at a home visit. Maternal and total household smoking habits were comparable on the two council estates but fewer mothers were smokers and fewer smoked 20 cigarettes a day in the traditional housing areas. The proportion of families with two or more children aged 11 years or less in which one or more siblings were of early school age, was not substantially different on the two estates ( Mothers from the centrally heated council estate reported an excess occurrence of upper respiratory tract infections among their children which may account for the impairment of these children's lung function relative to those of children from the other areas of housing. If the domestic environment is responsible for these infections it may act through this mechanism to affect the lung functions.
In terms of conventional lung function indices the mean impairment observed is not trivial. Lung function indices (FEVo.75 and FVC) in children from the traditional housing are comparable with those in children of the same height resident in Sheffield in 1965 (Lunn, 1965) . The average reduction in values of the FMF in children from the centrally heated council estate is 12%, for FEVO.75 it is 7%, and for the FVC the reduction is less than 3 %.
Further analysis is in progress to assess the effect of early childhood bronchitis or pneumonia and maternal smoking on subsequent lung function in children. In order to test adequately the hypothesis that the domestic environment accounts for the difference in lung function between children resident on the two council estates a follow-up study is necessary to examine the lung function of larger numbers of children exposed to the domestic environments of both estates since birth. (5) where K is now fixed, was found to fit the total data, for either sex, and the data within each area marginally better, in each case, than the simple linear model (4). That is a one parameter model, with K fixed, was found to fit better than the two parameter linear model and almost as well as the two parameter transformed model. This was equivalent to forcing all regressions in the transformed model (3) into parallel lines; these facts together with examination of the fitted lines in model (3) demonstrate that this approach has not resulted in the loss of much information while the analysis, interpretation, and understanding of our data are made easier.
To compare FMF, for example, between groups we used the index FMF/height2°05 for males. The mean and variance of the index in each group was calculated and direct comparison of the means made. This, in effect, is a comparison of the constant f in equation (5) above. The estimator for f is in this case not least squares but is unbiased.
Our estimated values for the exponent K are displayed in Table Al . These values are considerably lower than estimates quoted by Polgar and Promadhat (1971) who quote values of K between 2 6 and 2-8 depending on the test and the sex of the child; that our results are lower than theirs may be attributable to the differences in the age range of our children who were younger and smaller than those studied by Polgar and Promadhat. 
